Badge use has rapidly expanded in recent years and has benefited a variety of applications. However, a large portion of the research has applied a binary useful or not useful approach to badging. Few studies examine the characteristics of the user and the impact of those characteristics on the effectiveness of the badging system. This study takes preliminary steps toward that cause, examining the effectiveness of a badging system across two web-based university courses in relation to the individual differences of the learners. Individual differences are examined through the lens of Long-Dziuban reactive behavior types and traits.
INTRODUCTION
In response to the proliferation of distance learning and web-based academia, educators have sought complementary technologies. One such technology, digital badging, is accelerating to the forefront of pedagogical interest (Carey, 2012; Khaddage, Baker, & Knezek, 2012; Rosewell, 2012; Mehta et al., 2013) . Digital badging systems promise increased granularity of assessment (Abramovich, Schunn, & Higashi 2013) , elevated time on task (Blair 2012) , and more precise markers of academic success (Rosewell, 2012) .
A digital badge can be considered a visual marker of achievement that is awarded in response to the completion of pre-specified criteria and exists in a virtual space (Frederiksen, 2013) . For the uninitiated, the digital badge can best be considered in relation to its forebearers. Like military ribbons and Boy and Girl Scout merit badges, digital badges represent what the earner has achieved.
Many of the benefits of digital badging systems are steadily gaining the attention of educators and online systems designers. Consequently, badging has undergone rapid implementation. For example, Mozilla, creators of the Firefox web browser, have created the OpenBadges system, a non-proprietary interface that displays qualification-based badges issued by any organization that wishes to participate (Mozilla, 2014) . Several universities have also begun incorporating badging systems, such as Purdue (Purdue, 2014) and UC-Davis (Steward, 2013) .
The large-scale adoption of such a technology necessitates the discovery of optimized methods of implementation. It is not enough to simply know that badges seem to improve pedagogy; A deep understanding of how they improve, why they improve, and for whom they improve facilitates the adoption of such a system in a useful way.
Badging has primarily been treated as a one size fits all possibility -Do badges globally improve motivation? Do badges globally alter performance? The answers may be more complex than the questions. Perhaps it is the case that badges do improve motivation -sometimes, for some learners; but not always, for all learners. Research has begun examining the design aspects of badging systems, but, with some exceptions (Abramovich, Schunn, & Higashi 2013; Hakulinen & Auvinen 2014) , learner characteristics have largely been ignored. If the qualities of the learner impact the effectiveness of the system, implementation may require alteration, using badging systems for students who benefit most and omitting them where they discourage the desired results. This study seeks to advance the knowledge-base on individual differences as they relate to badging systems, with a specific focus on reactive behavior types and traits (Long, 1975; 1985) .
BACKGROUND

Badging Effectiveness
The complete benefits of badges are still being established, but several studies have already revealed positive results. In one large-scale experiment, badges significantly increased student contributions and time on task (Denny, 2013) . Blair (2012) tested the effects of badges on participants playing a video game, and showed that well-designed achievements can improve motivation. Fitz-Walter et al. (2011) found that badges enhanced motivation in a cell-phone app meant to orient new students on campus. Additionally, Charleer et al. (2013) showed that badges improved awareness of the requirements for successful completion of a Human Computer Interaction course.
Individual Differences
While badging systems are proving beneficial in many instances, initial research shows that different learners seem to have differing experiences when exposed to badging systems. Abramovich, Schunn, and Higashi (2013) found evidence that the amount and direction of student motivational changes, after the introduction of a badging system, differed in relation to student pre-ability in math. Hakulinen and Auvinen (2014) discovered differences in motivation to obtain badges between students of different goal orientations. While badging was highly effective for some, it did not appear to exhibit universal appeal. Unfortunately, a shortage of research in this domain leaves questions about the prevalence of such differences as well as the size of their impacts.
Reactive Behavior Types
Reactive behavior types and traits (Dziuban, Moskal, & Dziuban, 2000) present an interesting framework for the study of individual differences in an educational system. According to Long (1975; 1985) , students tend to behave in accordance with one of four reactive behavior types:
1. Aggressive Independent -High in energy with little need for approval, they prefer to work alone and are frequently disorganized and impulsive.
Direct with others, they prefer to solve situations in real-time, not proactively.
2. Passive Independent -Low in energy with little need for approval, they prefer not to participate and may act contrarily to their own best interests.
Frequently underachieving, they may develop negative feelings toward personal academic ability.
3. Aggressive Dependent -High in energy with high need for approval, they are motivated to participate and actively seek help outside of class.
Though frequently high achievers, peer esteem increases stress instead of satisfaction.
4. Passive Dependent -Low in energy with high need for approval, they are compliant and non-confrontational. Gentle and caring, their need for approval causes disagreement and criticism to be interpreted as personal rejection.
These types may also be considered in terms of aggressive types vs passive types or independent types vs dependent types. Energy levels are denoted by aggressive (high) and passive (low), while need for approval is denoted by dependent (high) and independent (low).
Behavior type may be associated with zero to four supporting traits (Dziuban, Moskal, & Dziuban 2000) :
1. Phobic -Tend to fear negative outcomes, spending their energy in caution while taking care to consider every possible outcome. Highly analytical.
2. Impulsive -Unpredictable and often energetic. These students tend to perform on a whim, frequently engaging in tasks without careful consideration or prior experience.
3. Obsessive Compulsive -Organized and methodical. These students tend to complete their tasks and be successful. While typically beneficial, their unspontaneous work ethic can be exhausting.
4. Hysterical -Creative, empathetic, and openly emotional. When feeling positive, their energy is contagious. However, they have an affinity for crisis, reacting in a strong negative manner if they perform poorly on a test or forget an assignment.
The Long-Dziuban Survey Instrument (Dziuban & Dziuban, 1998 ) is a validated (Long, 1985) and reliable (Cioffi, 1995) instrument used to assess these types and traits. As a short two question self-report instrument, its utility partially lies in its simplicity. The first question asks the reader to read four short descriptions and mark the one that they most identify with, thereby indicating his or her type. The second question asks the reader to read four more short descriptions and mark as many as he or she identifies with, thereby indicating his or her traits. If Long's types are influential in the effectiveness of badges, the simplicity of this instrument will prove useful in efficiently deciding whether or not to use badges with specific groups of students.
Existing research supports the instrument's ability to differentiate between varying levels of student performance. For example, reactive behavior types and traits of students, as assigned by the survey instrument, have been influential in academic achievement in mathematics (Cioffi, 1995; Junkins, 2000) , real estate examination performance (Combs, 2004) , and student-desired instructor feedback methodology in dance education (Salapa, 2000) . This study will focus on the interaction between these reactive behavior types and traits and a digital badging system in university-level courses.
RESEARCH QUESTIONS
The primary research question inquires whether or not individual differences exist on the effectiveness of a digital distance-learning badging system with regard to reactive behavior types and traits. If so, more specific research questions include: For this study, effectiveness is defined along several dimensions, including engagement, intrinsic motivation, and the seven dimensions measured by the National Survey for Student Engagement (NSSE): collaborative learning, reflective & integrative learning, student faculty interaction, higher order learning, effective teaching practices, learning strategies, and student satisfaction.
METHOD Participants
Participants in this study included 44 students (24 male, 20 female) from the University of Central Florida (UCF). All participants were over the age of 18 and currently enrolled in one of four web-based courses, two Web Design sections, and two Graphic Design sections. All course sections had the same instructor and were offered as electives for students in UCF's School of Visual Arts and Design.
In total, 89 students consented to participation in this study. However, all surveys were provided online. Several participants elected to not complete any of the surveys, or did not complete the entire set of surveys. Only complete datasets were retained, totaling 44 participants. No discernable patterns of differences were observed in the available data between complete and incomplete datasets.
Participants were not offered any incentives or penalties for participating in the study.
Course Structure
Both courses were completely web-based with an equal emphasis on quizzes and exams and project-based assignments. The courses were structured to improve ability in web and graphic design while preparing students for the Adobe Certified Expert exams in either Dreamweaver or Photoshop. For Web Design, the course consisted of complementary projects in Dreamweaver that built into a complete website by the end of the semester. In Graphic Design, participants completed a series of projects in Photoshop, including digital image editing, video editing, and various aspects of design.
Badging System
Two of the sections, one for each course, included a badging system. Originally, the badging system contained a total of 22 badges (18 were present in Graphic 
Graphic Design Only
Badges were introduced by the "Let's Play a Game" badge, which was awarded to all students on the first day of class. Subtext accompanying the badge indicated that many other badges were obtainable, but that students would not be told how to unlock them. In accordance with Blair (2012) , aside from one introductory badge, all badges were skill-based, requiring the demonstration of advanced ability or exceptional effort to obtain the badges. While some were awarded for achieving a perfect score, others were given for reasons such as performing well and submitting an assignment early, demonstrating exceptional creativity, or helping another student on the discussion board. Examples of badge designs are included in Figure 1 . Badges not yet acquired were not shown or mentioned anywhere on the site.
Clicking an earned badge revealed a description of the badge, the completion criterion, and a larger image of the badge.
Materials
To measure reactive behavior type and associated traits, the Long-Dziuban Survey
Instrument was used. This measure asks participants to read four short descriptions and select the one that best matches them, thereby indicating their reactive behavior type. Next, they read a description of four traits and select any number of traits that they feel describes them.
A modified version of the NSSE (NSSE 2014) was used to assess collaborative learning, reflective and integrative learning, student faculty interaction, higher order learning, effective teaching practices, learning strategies, and student satisfaction. Modifications were made to better suit the structure of the course, removing responses that were irrelevant (e.g., asking if student gave a presentation in the course. This was not an option for this web-based course).
Other measures included the Interest/Enjoyment Subscale of the Intrinsic
Motivation Inventory (Ryan, 1982) to measure intrinsic motivation, and the Engagement Measure (Charlton & Danforth, 2005; Jennett et al., 2008) to measure engagement. Final grade and number of badges earned were also recorded.
Procedure
All participants proceeded through their respective course as any student would.
Measures were disseminated online three weeks before the end of the semester to facilitate higher completion rates.
Students in badged courses were awarded badges both automatically and by the instructor, depending on the type of badge. Badges that were based on concrete criteria for a single project or exam were awarded automatically (e.g., received a 100% on an exam). Subjective badges were always awarded by the instructor (e.g., demonstrated exceptional creativity on a project).
Students in non-badged courses proceeded through the course ordinarily, with the exception of completing the measures at the end of the semester. No badges were awarded in these courses
Completion of study materials was optional. No benefits were offered to students who participated. Students who did not participate did not experience any punishment and still received badges if they were in the badged courses.
Data Analysis
T-tests and correlation analyses were conducted with alpha defined at 0.05. For correlations, a large effect is considered at r > 0.50, medium at r > 0.30. Effects below 0.30 were considered negligible and are not reported. T-tests were used for all significance testing.
RESULTS
During data collection, only a small number of participants classified themselves
as not phobic in non-badge courses (n = 4), aggressive independent (AI) in either course type (nbadges = 2, nnoBadges = 2), or passive independent (PI) in non-badge courses (n = 4). To reduce the potential for confounds, analyses that examined these groups were not conducted. However, AI and PI participants were included when examining independent types in general. The total participant breakdown can be seen in Table 2 and Table 3 . Table 5 , Table 6 , and Table 7 . 
Research Question 2 Results -Independent vs Dependent Types
Dependent types had significantly higher student faculty interaction, t(28) = 2.06; p = 0.05, in badge courses than non-badge courses.
In non-badge courses, independent types had significantly lower engagement than dependent types, t(21) = 3.55; p < 0.01. See Table 8, Table 9 , and Table 10 . 
Research Question 3 Results -Individual Types
Aggressive Dependent and Passive Dependent Types
Passive dependent (PD) types had significantly lower reflective and integrative learning in badge courses than non-badge courses, t(9) = -3.00; p = 0.02. In badge courses, Aggressive Dependent (AD) types had significantly higher intrinsic motivation, t(13) = 2.31; p = 0.04, engagement, t(13) = 2.60; p = 0.02, reflective and integrative learning, t(13) = -3.01; p = 0.01, and higher order learning, t(13) = -3.13; p = 0.01, than PDs. See Table 11 , Table 12 , and Table 13 . 
Research Question 4 Results-Individual Traits
Phobic
In badge courses, non-phobic participants scored significantly better on reflective and integrative learning, t(19) = -2.99; p = 0.01, and higher order learning, t(19) = -3.19; p = 0.01, than phobic participants. See Table 14 and Table 15 . 
Obsessive Compulsive
No significant results were observed for obsessive compulsive participants. See Table 16, Table 17, and Table 18 . 
Hysteric
No significant results were observed for hysteric participants. See Table 22, Table   23 , and Table 24 . 
Research Question 5 -Correlations
The correlations between all variables and number of badges earned are listed in Table 25 and Table 26 . 
DISCUSSION
Research Question 1 Discussion -Aggressive vs Passive Types
Several differences were observed between aggressive and passive participants. First, aggressive participants consistently performed better in badged courses than passive participants, achieving significantly better scores in higher order learning, reflective and integrative learning, engagement, and intrinsic motivation. Additionally, aggressive participants had significantly better student faculty interaction in badge courses than non-badge courses. One may consider the possibility that passive participants did not have adequate drive to actively engage in the hunt for badges. If this were the case, it would be expected that passive participants would have received fewer badges than aggressive participants, which was not the case. Instead, the difference may be a reaction to other positive feedback received in response to additional work put in by aggressive participants (e.g., grades, instructor praise, etc.), with badges playing only a supplementary role. Further research should be conducted to gain a better grasp on the underlying causes for the observed effects.
Research Question 2 Discussion -Independent vs Dependent Types
Significant differences were sparse between independent and dependent participants. Dependent participants showed significantly higher engagement, but no other significant differences were observed between the two types.
Differences were also minimal between badge and non-badge participants within each type. Dependent participants had significantly higher student faculty interaction in badged courses than non-badged courses, while independent participants showed no significant differences between the two course types.
The defining characteristic of dependents is that they require more approval than independents. Badges may seem like a great means of providing this approval, but they did not appear to adequately serve this role in this study. If badged courses increased perception of approval, dependents would likely have shown improved satisfaction in badge courses, probably accompanied by engagement. While dependents did show significantly higher engagement than independents, the effect was not seen between badge and non-badge courses within the dependent group. It may be proposed that while receiving a badge was likely viewed as a positive event which conveyed approval, submitting an assignment and not receiving a badge for it could have been perceived as the opposite. Instead of being perceived as the mere absence of approval, it may have delivered the message that the assignment submission was insufficient to be awarded a badge (approval), thus discouraging dependent students. Further, student faculty interaction was significantly higher in badge courses, which may have been a result of student attempts to resolve this inner conflict by gaining counsel from the professor. Future research should re-examine these groups with a badge system that has skill-based badges available for all assignments to see if the consistent potential for approval improves dependent outcomes. If increasing the number and consistency of badges increases outcomes for dependent students, these modifications are expected to have widespread beneficial effects.
Research Question 3 Discussion -Individual Types
Dependents in this study were further categorized into ADs and PDs. ADs consistently outperformed PDs in badged courses, scoring significantly better in intrinsic motivation, engagement, reflective and integrative learning, and higher order learning, while no significant differences between types were observed in non-badged courses.
PDs performed significantly worse in badge courses than non-badge courses for engagement and reflective and integrative learning. ADs suffered no similar ill effects. Given these results, it seems as though the positive effects described for all dependents, in research question 2, was primarily applied to PDs.
While both ADs and PDs have a high need for approval, it seems likely that the higher energy levels from ADs resulted in higher performance, resulting in greater levels of positive feedback. PDs may not have had that experience and were unable to counteract the effects of not receiving badges for all assignments.
Deeper insight into the effects observed for these two groups would be acquired through conducting research on badging systems that provide the opportunity to earn badges along regular intervals.
Research Question 4 Discussion -Individual Traits
Obsessive compulsive and hysteric participants revealed no significant results. However, impulsive and phobic participants did show differences in comparison to their counterparts and the presence or non-presence of badges.
While there were no significant differences between impulsive and nonimpulsive participants in non-badged courses, non-impulsive participants showed improved scores in three dimensions in badged courses, including intrinsic motivation, engagement, and learning strategies. Additionally, non-impulsive participants scored significantly better on student faculty interaction in badged courses than non-badged courses, and impulsive students performed significantly worse in learning strategies in badged courses than non-badged courses. While badges seem to have several clear benefits to non-impulsive participants over impulsive participants, the cause is uncertain. Future studies should examine the underlying mechanisms for these results.
While there was an insufficient number of phobic participants to run analyses in non-badged courses, differences were found between phobic and non- Thus, it is unlikely that a negative effect would be seen for independents if more badges were included.
It was also proposed that the increased energy levels of AD participants may have resulted in better quality work, and thus higher levels of approval than their lower energy PD counterparts, protecting them from the negative effects on perception of approval from not receiving badges. The correlational data for PDs seems to fit, showing medium or better positive relationships between number of badges earned with final grade, intrinsic motivation, engagement, collaborative learning, reflective and integrative learning, higher order learning, learning strategies, and student satisfaction. As number of badges earned increased, so did these factors. Future research should undergo further examination of approval as a potential mediating factor.
CONCLUSION
While the majority of badge research has been conducted without regard for individual differences, the findings from this study are indicative of the importance of these factors. This study adds to the short but growing list of evidence for the existence of individual differences in the way students are affected by badges, while providing specific points of focus for future research.
In particular, passive dependent learners warrant increased attention. They did not benefit to the same level as aggressive dependent or independent learners.
In response to the observed data, it is proposed that dependent learners will benefit from badging systems that offer badges more frequently, during regular intervals, to provide a more consistent source of potential approval. While this type of design is not expected to negatively impact non-passive dependent learners, they should also be included in future experimentation to ensure negative effects are not introduced.
Impulsiveness and Phobia were also impactful in this study, with badging showing reduced scores on several dimensions for impulsive and phobic participants over their counterparts. If a large percentage of learners for a specific course come from a population that is expected to have a high proportion of impulsiveness or phobia, a badging system may be undesirable. Future research should examine the underlying factors for this effect to see if it can be mitigated through careful design.
As badge prevalence continues to escalate, increasing importance will be placed on the knowledge of how students of varying characteristics react to various badging system designs. If optimization of a badging system is desirableand it is -badge studies should begin identifying the best implementation methodologies for learners of varying characteristics. Given the differences observed in this study, the Long-Dziuban instrument may be an effective starting point. Future research should take care to examine a range of learning styles and learner characteristics, including and beyond those mentioned here.
